Low Bone Mass and Its Correlation in Systemic Sclerosis
Osteoporosis, which means porous bone, is characterized by low bone density in microarchitectural distribution of the bone tissue. Osteoporosis is estimated to affect 200 million women worldwide approximately one-tenth of the women aged 60 years, and worldwide, osteoporosis causes more than 8.9 million fractures annually, resulting in an osteoporosis fracture every 30 s. In India, it appears that Indians have poor bone health, and osteoporosis is common. In 2013, sources estimated that 50 million Indians are either osteoporosis or have low bone mass (osteopenia). Studies indicate that osteoporosis and osteopenia may occur at relatively younger age in Indian population. [1] Bone mass can be assessed at a number of sites including the lumbar spine, the hip, and the forearm. Dual-energy X-ray absorptiometry technology is the gold standard for diagnosing osteoporosis by measuring bone density. The World Health Organization has defined osteoporosis as a bone mineral density (BMD) more than 2.5 standard deviations (SDs) below the young normal mean and osteopenia is defined as BMD between 1 and 2.5 SDs below the young normal mean. [2] It is evident from various studies that lower the bone density, the greater is the risk for fracture. The risk depends on the bone (hip vs. lumbar spine), ethnicity, body mass index, gender, and health of the person. Conditions such as aging, menopause, metabolic and endocrine diseases, inadequate physical activity, smoking, alcohol intake, Vitamin D deficiency, thyroid dysfunction, and family history of osteoporosis have been proposed as an associated risk factor of low BMD. [3] Systemic sclerosis (SSc) is an uncommon connective tissue disease characterized by progressive fibrosis of the skin, vasculopathy, and immune activation. Skeletal manifestations of SSc may include fibrosis of the joint capsule, flexion contractures, thickened tendon, or inflammatory erosive and nonerosive arthritis. [4] There have been conflicting data reporting whether SSc increases the risk of osteoporosis. This is mainly because of heterogeneous nature of the SSc which affects various organ systems of the body. Risk factors specific to SSc that may increase the risk of osteopenia or osteoporosis include chronic inflammation, early menopause, immobilization, soft tissue calcification, depleting calcium store, and disturbances of Vitamin D metabolism in the skin, kidney, and gastrointestinal tract. Above all, long-term glucocorticoid widely used in the treatment of SSc increases the risk of osteoporosis and fractures. Glucocorticoids have direct and indirect effects on bone remodeling. Vertebral fractures are the most common fractures associated with glucocorticoids. The risk increases within 3 months and peaks at 12 months of use. [5] Sharma et al. studied the prevalence of osteoporosis and osteopenia in 100 patients of SSc and correlated with parathyroid hormone (PTH). [6] They found that 28% of the patients had osteoporosis at the lumbar spine and 6% at the femoral neck while 44% had osteopenia at spine and 36% at the femoral neck. High PTH was observed in 21% of patients and it was significantly correlated with low bone mass at the hip but not at the spine. Surprisingly, 41% of the patients had low calcium, not a common finding, which may be related to low calcium diet or poor absorption of calcium from the gut (oral calcium intake not mentioned). Most probable cause for the high prevalence of osteopenia and osteoporosis was of chronic nature of the disease, very high prevalence of Vitamin D deficiency, and prolonged use glucocorticoid used by the patients. However, this study was carried out in SSc patients only and not compared with controls. Another reason for high prevalence of osteoporosis and osteomalacia may be the data of SSc patients were compared to western normative data, not with the Indian data. It is known fact that overall, the BMD at all sites in the Indian populations seems to be 5%-15% lower than that in Caucasians. [7] Hence, overall significantly decreased BMD was observed in this study by Sharma et al. The goal of the osteopenia/ osteoporosis therapy is the prevention of fracture. The first line of management includes lifestyle modification that is cessation of smoking, reduction of alcohol consumption, and increase physical activity. Vitamin D supplementation (600-800 IU/day) and adequate calcium intake (1000-1200 mg/day) are recommended as preventive treatment in patients at the risk of or with osteoporosis. Pharmacological treatment for osteoporosis patient of SSc includes estrogen, bisphosphonates, selective estrogen receptor modulators, recombinant PTH, strontium ranelate, and monoclonal antibody against the receptor activator of nuclear factor KB ligand. The 2017 Guidelines of the American College of Rheumatology recommend pharmacologic treatment to prevent additional fractures in any patient with a previous osteoporotic fracture who is receiving glucocorticoids. The American College of Rheumatology also recommended pharmacologic treatment for adults who are 40 years of age or older and if the 10-year risk of major osteoporotic fracture is at least 20% or if the risk of hip fracture is at least 3% according to the FRAX tool. [8] 
